IFN-γ-induced apoptosis of human embryonic stem cell derived oligodendrocyte progenitor cells is restricted by CXCR2 signaling.
Engraftment of human embryonic stem cell (hESC)-derived OPCs in animal models of demyelination results in remyelination and clinical recovery, supporting the feasibility of cell replacement therapies in promoting repair of damaged neural tissue. A critical gap in our understanding of the mechanisms associated with repair revolves around the effects of the local microenvironment on transplanted cell survival. We have determined that treatment of human ESC-derived OPCs with the pleiotropic cytokine IFN-γ promotes apoptosis that is associated with mitochondrial cytochrome c released into the cytosol with subsequent caspase 3 activation. IFN-γ-induced apoptosis is mediated, in part, by secretion of the CXC chemokine ligand 10 (CXCL10) from IFN-γ-treated cells. Signaling through the chemokine receptor CXCR2 by the ligand CXCL1 functions in a tonic manner by muting apoptosis and this is associated with reduced levels of cytosolic cytochrome c and impaired cleavage of caspase 3. These findings support a role for both IFN-γ and CXCL10 in contributing to neuropathology by promoting OPC apoptosis. In addition, these data suggest that hOPCs used for therapeutic treatment for human neurologic disease/damage are susceptible to death through exposure to local inflammatory cytokines present within the inflammatory milieu.